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(57) Abstract: A novel adenine compound represented by 
the formula (1): (1) [wherein Z represents (un)substituted 
alkylene, a single bond, etc.; R represents an (un)substituted 
alkyl, alkenyl, alkynyl, cycloalkyl, aryl, or heteroaryl |roup; 
R represents hydrogen or (un)substituted alkyl; R , R , and 
R each independently represents an (un) substituted alkyl, 
alkenyl, alkynyl, aryl, or heteroaryl group, provided that R and 
R may be bonded to each other to form a 3- to 7-membered, 
saturated carbocycle or heterocycle in cooperation with the 
adjacent carbon atom; and X represents oxygen, sulfur, S0 2 , 
NR (R represents hydrogen or alkyl), or a single bond] or 
a pharmaceutically acceptable salt of the compound. The 
compound and salt are useful as a medicine. 
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[0002] mm, w/i'XXteft&&ft¥<Dm®&&fcftiz&A\sfzM&, ^tib&mmirz 
~r4-7*Thmm^ ^^x^m^(D^^m^m^<>x\^Thimmh^^ 

[0003] i-f^ib. TW^-^IIf©4#:rttf4, Th2fflJ&##iK^5^>'*— 
>- - 4 (IL - 4) :£> «t tMV*— - 5 (IL- 5) i£}*<DW Yt>4 is&fflffl 

[0004] fc££>T*, i^S*tt,*3ffi*^^MW^^ffi»Ct5fe©^^.e>HTV^ 
fctfS. Toll-like receptor (TLR) (D#^^^^^^«9, B&^fiH&ffra^lfclfB 
fritTLR&frVXftt>tlX\,^Zbffi#mL'X^Z> 0 Tfefc, TLRtty^KSr|Rai*t"5 
IL-12, TNF/^(D|&SttlMh#^£ff^U IL-12J2, t^-yT»^ 
ThljHBSa^^bfl^-rS-^^, TLR<£>y#Vm, Thl/Th25MbPti#Ji:L 

, Th\i o —^m^b<Dm^xnTh2mmm^xh^t^brix^<o 
, ffifmm&nfrtix^z> 0 ^t^Ti^7/s(Dr^^Yx^4^/^/^mm 

Vf (#fF^Cttl &0ffl.) VTYi2y-4YJj-<>Xlb^>?—v^> - 4 (IL - 4) J&XM 
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[0005] W;«I^7W^- ^JS^o^S^^^rSft^T^^^-Sr^r 

#f^m3:H^H^99/28321^^^h 
#fF3Cifc4: S^IB||04/029054^^^l/^h 

, H&m, COPD, TW^-ttM, TW^-tt^H^X«Thfc-ttajt^# 

•So 

[0007] «§K#fbte, ftfafcTI^i^ffcftMB&WU 7W^-MI, 

[0008] &mmfe±^<D&&ttfc^f$ir%K^<>tdb<DXfoZ> 0 
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r\ R 4 ^tj«R 5 ^, i4L-c, *mjDK^ emtb<«*iiem©^m^i~6<DT/^ 
hm^xmtR^n^ixnmm^mmmxmm^nxm: 

/Vdf/l^/V^^vV^ ^^#:2~6(DT/V^/V^-^r^S^ ^^f^^OTA^— 
/V^rvV^v^ ^*#C2~6<DTA3r^A^}-5£, ^*#C3~6CDTA3r^A# 
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=^/Vm , — ^ L< 1 X ^ 2(D^*^C 1 ~ 6 T/V^r/VS-Cg^^ tVC V ^"Ob 

we G) ~ a) ^mm^titcix^2(Dm^:mxm^tix\ ^x&^ ^) , 

— 6~10M<^TU— /V^-^r^S, 6~10M^>Ty— 6~10M 
©T!J-;v*^#^;vt^^S, 6~10M^TU— /V^v^/l^— /VS, 6~10M 

5~ioM<^^^nry— /v^/v^/v^-^^s. 5~ioM^>^^t i Ty— 

i/ 5 ~ 1 OM tfV^n T y — /PvVV/J^/V5£t> b< f 3 5 ~ 1 OM (D^Tn 
TV—/V*;V~7^/V&(ZjClh<DmZ, iiLt, TfB(g)Mi) fcfag^ftfclXi* 
MWc<DM^^XW:^thX^^XhX^^ , Xte, 3~8M<t»^t/v^/i^ 3~8M 

/V^-^r^S, 3~8M<^>^T/V3^>#/V^/VS, 3~8M<?»^> :i 
f p-^natS (i;frJb<«te, ^LT, TIB (d) ~ (f) KmM£fitilXfemWt<vm 

&tiz>ixfe^m<vm$:&xm$:£fix&<9 
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(f ) 6~ioM©7y-/H^L< J25~ loM^^^ciTy — /vm (Z-frih&mt, »i 
LT, TIB (g) ~ (i) ^IE*$^clXf«m^m#*-eg^$tL-CV n) , X 

(h) ^3ft#Cl~6<D TW^r/VS, ^itl~6(Z)7;V3^>l, £<§(f$Cl~6(£>TA"af- 
^^^2~6(DT/V^r/V^7/V^^/VS, ^ii2~6©7/^/^;V#^ 
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(i)T^yS, JL\^;vy 7 ^;vm{^.fih(Dm^ W&LX, TIE( 

j) ~ (1) ^IE^$tbfclXtt2<DB^-efitfe$tb-CV ^Tt> £1 ; 

-/VS, HO— ^L<^^lXJi2(D^^#Cl~6(DT/Vdr/VS-eg^tiTV^Tt 

J^r^/S, l^— t>b<»M^iX{*2(D^*#:i~6(DT7V^/vS-eg^$tiT 
(k)6~ioM<£>Ty— /vs. 6~ioM<^ry— /v^/v^/vs. 

^-=3f-^/v^/vS, 6~lOMcoTU— 6~10M^TU— /K*/v:7 
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^ioM^^^TU— /v^v^/v^/vlS, 5^ioMco^y"vT})— /V^/V/J^ 

mi~6(DT/P-=3dr^ N ^5Sti$Cl~6<DT/V^/K*/M}w^ Hg— ^L<teM&51 

or, S^DI^i:^^ l~2{ll<D^fjjjW\ 0~lf@<«itj}§H\ 0~lj@(D^ 

mxmm^xv ^xh j:v ^/w^-f/i^ x^— t>b< ram&s ix«2<d^* 

#ci~6<DT/i^r/i^-e©^£ti/cv ^"Obcti ^/^x^/vK-eM^ti/cv ^xh <£ 

[0010] [3]5£(l) «ol^C, R 2 tfl%mWa~4(DT/V3c/vmX&%^ [1]X«C2] ^fB^(DT 
[0011] MR^^S-c^ [3] ^lE^T^Wb^, Xf«»li#-hfF^£tL3 
[0012] [5]^(1) fc&V vt, R 2 ^g^^*#C2~6(DT/^/VS-Cfc^, [1] KWM(DT 
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[0013] [6]5£(d fc&v v-t, R 2 tmm>^<femwm(DT^;m^mm£titcmmm2~6<D 

[0014] [7]5£(1) iCfeVvf, R 3 RUR 4 m&iL\^X, 7$<.mm^Xfe$kmWa~3<DT/V*/V 

mx&z>, [i]~[6](Dv>-f^^-fB*(DT^^^, ittL\tt<Dmt^±m^is 

[0015] [8]^(1) fCjoVvC, R 5 ^^^^X{M^L<^Mgm^T/Vdr/V«-CfcS, [1 

] ~ [7] <d\ ^tifr\z.mm<DT*f^ik&m, ^^(Dm^±M^ti^m 0 

[0016] [9]R 5 ^^oit ; 5®^T/Vdr/VS(Dg#S^, ^*#c2~5(DT/^= 3 r^/V^^/V 

h X v >T^/^-e®^ttTv £v \^*#:i ^e^T/v^/vS^fcte^ift^ci ~6 

(D T;v^i df-yS ; IM ^Wc 1 ~ 6 OO/ n n T/V^r/vS ; 1 ~ 6 <T>/ n n 7VV=i =>r ; 

.R-t^lpJ^bl-X {iM^^lXfi2(D^^#:l~6(DT/V^/l^^"CM# ; $t^TV Ni "C^j;V^ 

T^y^ibM:&LTMIR£iv5, ltUiMo^-tUiiM^stlS^iil 

[0017] iiomTvfc&mfrbmviztiz. cu K^m^rf^i^m, x!«©if-h 

y^/V N-[2-(6-T5y-2-^>^i/-7,8-v 5 tKti-8-^y-9H-^y^ 
- 9 --f/V) ; 

y^VV (2S)-2-{[2-(6-T57-2-^>^>-8-^-dry-7,8-> ? tKn-9 
H - ^ - 9 - r$y } 79 J y ; 

y^vv N-[2-(6-T^y-2-y>^y-8-^y-7 ) 8-v ? tK^-9H-y 0 y^ 
y^vv N-[2-(6-T^y-2-y>^y-8-^-^ry-7,8-v 5 tKi3-9H-y s yy 
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y^/V N-[2-(6-T5/-2-^>^i/-8-^y-7,8-v ; tKi3-9H-7 0 y^ 

- 9—^/1^)31^/1^]— D—^y^— h; 

9— y(;v) ^-^-;V\ — L - T^/ ^V^— h ; 
N 2 -[2-(6-T^y-2-y>^>-8-^y-7,8-v ? tKi3-9H-y 0 yy-9- 
y /V) rc^/V] - L - y y f/Vx^T/V ; 

y^/V (2S)-{[2-(6-T5:/-2-y>^>-8-^-dry-7 ) 8-v > tKi3-9H- 

y°y y - 9 -y/y> ^^/v] r$y } (4 - tKn^yy y /y> T-tr^— h ; 

y^/v N-[2-(6-T^y-2-y>^y-8-^-df-y-7 ) 8-v ? tKn-9H-y 0 y^ 

- 9 - y /v) m^/v] - n - y^vvy y y h ; 

y^vv N-[3-(6-T5y-2-y>^y-8-^-dry-7,8-v ? tKti-9H-y p yy 

-9-^)^^] - O- [3- Oyy^/VT^yntyv] -L-fn^-b; 

y^vv N-[4-(6-r^y-2-y>^y-8-^-^-y-7,8-v ? tKn-9H-y°y^ 

- 9 - -T/v) y^/v] - L - r h ; 

y ^vv n- [4 - (6 - T5:y - 2 - y>=3r v- - 8 - ^y - 7,8 - v'tKn - 9H - y°y y 

-9-^T/v)y^/v] -N-yyTVvyyy^— ^; 
N-[2-(6-T5y-2-y>^y-8-;^y-7 ) 8-v ? fcKP-9H-y 0 yy-9- 
y7^) rc^/V] -L-77^; 

N-[2-(6-T$y-2-y>^ry-8-^-dry-7 ) 8-> ? tKn-9H-^y^-9- 
^/V)^^/k]-D-/^y^; 

N-[2-(6-y$y-2-y>^y-8-^y-7,8-v ? t:Kn-9H-y°yy-9- 
^/v)^/v]-yyv-^ ; 

(2S)-2-{[2-(6-T^y-2-y>^y-8-^y-7,8-v ? tKn-9H-y°y 

y - 9 - y/v) r^y } yy/^^ ; 

N-[2-(6-T^y-2-y>^y-8-^-=3ry-7,8-v ? tKn-9H-y p yy-9- 
N-[2-(6-T5y-2-y>^y-8-^-dry-7 ) 8-v ? tKn-9H-y°yy-9- 
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[0018] [11] [1]~[10](DV^^^-IB«(DT'7 2 ^^^, -g.fcfe^M^lit^tStl 

[0019] [12] ai~iio)<D\,^tiMzmm<DT^^k&!yo, wz.n^<Dm^±m^n 

[0020] [13] {!}~{10}(DX^th^Z.t^M(DT^^l/ik&m. £fcf«<D3£#_hfFW£;ft 

[0021] [14] CiD-CioD^v^tud^cfEm^r^^b^, £fcte^|j|'^_Lf^£tL 

[0022] [15] [l]~[10](DV^-ftb/^)^-fB4fe^T^^k^, ^{*^(D^_hf^$tV 
§^^#g&^^b-C^i-§B^S. COPD, 7W^-ttI^, TW^-ttg 
Thfc-^Jt^, HIV, HPV, *00«^Xte& 

[0023] [16] [l]~[10](DVN*f^^-IB^T^Wb^, *fcte^<D^_hfF^£*X 

3§ 93 ^Mfe-T oik & o^ffi 
[0025] WTt-, ^K^flg^^ov^pjHatctft^-fSo 

[0026] ^T/V^;vm\t\,Xn, ^*#:l~12(D[i:^^b<«^^^T/^/VS^^ 
tf fe^ 0 Jt^Wta*. ^/v^ y°u\i°/v^ l-^/v^;v^ y^ 

2-^7V7*n\i 0 /vm, l-^/K/ntVk^ l,l-x?*?-;V=c.?-;vm, ^ 
fvv^ 2,2-iy^/vy°vm°/^m, l — 

^;vy°u\i°/v^ l,l--J^;vy°vi\i°/v^ ^vvvS, 4-^f;^y^;vS^ 

2-^;V^y^-}V^ l-^/V^^VH6, 3,3- v 5 ^- 
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1,1 -^f/^/VS, 1,2- Vt^/Vzf^ 

[0027] rr/v^/vKj £LTf3\ ^*^2~ iO(D ii:^^b< si^K^©r/v^^;H^ 

Wibtl^>o :x^-/i^ 7°n^r:;H, i-^f-;vxT^;H, 

/VS. 2- ^/vy°n^<~/v^ 1- ^;vy°v^<~;v^ ^i/'r^/vM, 
y*T~;v^ 2-^;vy*T~sv^ i-^;vy°n^.^;v^ ^^ir— 4-^ 

Z/^r^/Vm. 1 ,2 - S^^/K^-/]^ ^y°^r^;V^ 

drir^/VS, X«^r~/V^^ #fffb;fx3o 0 

^b<«, ^*#[2~6(DT/V^7^^^if ^tL, Mt-0*L<«, ^##C2~4(DT 

[0028] \T/V^/Vm\ kVXte, m.MWL2~ 1QKD W~^ifch\^< ItftWfcOT /V^/V^ 

mfhtiz> 0 jy^m, ^^/um, zf^^vm, y^^m, <<>^/vm, 3 

L<f3, ^#m2~6(DT/V^/V*^^if J€^0*L<^, ^*ifc2~4(Z)T 

[0029] r^pT/^SjiLTij;, 3~8MC0^-^ttC0^nT/Vdf-/VS^#if ^>^o 
;ft#:#J^te, i/?tiy°vi\i°;v^ -y?xiy*=3-;v^ -ytm^/^tv^ -ytm^rl/;v 

[0030] r^nT/^de^j^L-Cti, 3~8m<V%im¥£<Di/?vT/V^i/m>mfbtl 

3c^M, Zs?n^3ri/;V^r3rl/^ i/?n^y°^yVJr3rx/M, yj&i/?n3r9 s f-;Vjr*r 
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[0031] rry— ;vm\t^xu, 6~ioM^»Ty— /vm&mf hti, M,i^ma^^/^m, 

[0032] r^^tiTU— /l^J^LTte:, 0~2j®(DSl!iJgH\ 0~l{|§<D^f 

/vs. t°y >yvs, -y ^Ky/vs, -ry-r ^Ky/vs, 3vy/vs, -fydr/y/vs, t°^yy 
/v^, ^yvy/vs, fy^— /vs. t^yyv 5 — ^ryy/i^ 

x^^i^yy/v^^^tf^^o 

[0033] r^p^^a^j bVXfe^ 0—3B<D^mm^s 0~lj@cD^f JJjC^&^O—lfg 
©ail^^W^^ 1 ~3flg<D^njj^£^tM~ 10M<^Sttt^L< {£2 

tv>t^J;v> 0 Aflqftfcfi, t°ny^/vs, t^y^—zi^ tV7^-;H s ^/v 
*y^vi^ ^^v*y^/^, i-^y^^e/^y-7^, 1,1— sw^/^tf- 

[0034] rr/Vdrl/^J^UT^, ^*#Cl~12(Dji:^mb<«^^T/VdrV^^^if 

\ ^f-y^w^, ^^°yy^i/^, ^-yyy^w^, y^-y^u^, ^#y^w>\ i-y 

^-/vy^-V^, 1— a^vv^l^ 1-^ntVvy^-V^, i-^f;vxfvy, 2-y 

f/pxfvy, i-y^vvhyy^>\ 2-y^whyy^-i^ 2-y^-/v^h7y^w^ 

[0035] r/NnT/^/vxj^L-cf*, i—5m<Dm—xi-im^^^w^xm^thfc 
T/v3c/vm&mfbti%o Mcfoma^ hyy/^py^ws, 2,2,2- by 
^/vS, 2,2-> ? y/v^-i3^^-/vS. -<yyy/v^-n^^/vs^^^(f ^tL?) 0 

[0036] rr/^drv-Sj^bT^, ^^^l — lO^jil^^^^^^OT/^^yS^ 
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S, ^>^>S, l-^^/V7 0 n^^S, 1,1— SW/^b 

^v-^ 3-^-/K7>3->^ 2,2-vW/V:/ 

n^^rv'l, l-^VK/n/tf^v^ lA-^^K^nsjWrV^ ^3^/1^}"^ v- 

^i/*. l-^;V^y^;V^r^m, 3,3— i^vl^/h^^ 

h*i/m, 1,1— ^^/k^hh^ 1,2-^^/uy'b^ym, 

l-^^/V^^iX/V^-^ri/^, l-rc^/V^^/V^v-gg, r^^Vl^^rv^ 1 — 

[0037] r/NnT/V3^>Sji:L-r{i, l~5j@CD|*)— Xtt^^^n^VJ^^-Cg^tvfc 
T/V^v-^WktbSo jyWftf-te, hy^/V^-n^h^r^, 2,2,2- hy^/l^n 
rnHf-vS, 2,2-^/V^-n^h^iyS, 2-^/V^-nrchdf-^x^^^^/^nrc 

[0038] rr/V^/l^^J irLTf*, fc#&l~l0<DWM1fo\^<tefrfflfc<O7A^-/ls?$' 

m&m?t>tiz>o Mcfcma*. ^/^*m, ^ntvv^ts, i-y 

^^-S, 1,1-v^^/^^/^^S, ^^/v^S, 3-^f;W;vftS, 2 
— P^VK/^VV^;*-^ 2,2— ^^VK^nfcVV^-^ l-xf;^7 c PtV^ftS^ 
l,l-^;^ntVWS, ^^/V^^ 4-^/W^^vV^-^ 3-^ 
^/V-O^/V^S, 1-7^/wO^vio^i-S, 3,3 

- S^vK/^vi^:*-^ 2,2- *J* s fj>vzf<?;v?Hr^ l , l - *J* s ?/vzf s ?Asmr 
i,2-^^vK7^vv^}-5£, l— ^/w^^f-V/i^^-Ss^ l — 

^Cl~6(DT/^/V^S^#(f £>tK Hfc^lXi*. ^^#:l~4CDT/^/^^- 
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[0040] rr/V^r7^/V^— /V^J b^XMtW-tfOKfe, Tir^/V^, :7°£2/ V^f/l^, ^y-f 
2-^/K/t^V-l7^ -<^y^y^ 3-y^/K/^y-i7^ 2-y^/k 
^y-lWS. 2,2-i^^/K7°n/V-f/Kt°^n-l7V)S. -^UV^^ 4-y^- 
/v^^7-f/vS, 3-^f;^^/>f/vS> 2-^f;i^yWS, 3,3-vy^f- 
/v^y-f/v^ 2,2-^^/^^/^/^, ^^y^/v^, ^y^y^vv^, 2-^ 

[0041] rr/V^/V^/V^^/V^v'Sj ^LT^ffcl^m, Tirh^r^, zfvs<M/>tt 

3-^/]s7*#M/vtti/m, 2-*?-/vy*#M/vtti/m, 2,2-^^;vy°u^ 

^ci/M, Z—^/v^i/ZMA'jr^*/^ 2-^/v^z/ZJ^/Vyjr^m, 3,3 —*J 
^/vzf^M/v^-^^ 2,2-iy^/uy^M/^^M, ^y°^M/^^>^ 

[0042] rr/V^/V^/V^^/VSj £L-Cftfl£ftj(£f3\ *&l/^/V7fr=.;V^ 

-^^yntvwv^^S, l— ff-/vy°v\?/v^/vfc^-/v^ 1,1-^^/^ 

/v:/^vk*/V/}^/v^ 2,2-v ? y^/V7°tit:VV^/V4N— /VK, 1 - n^vl^nfcVl^ 
/V^^/UM. l,l—^J^;Vy°n\f;V^;V^=.;V^ -^vyl^/V/J^/vS. 4—^ 

3- y^vV-^^VV^/V/J^/HS, 2-y^vw^^vv^ 
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2,2- 1,1- 1 , 2 - 

/V^/vmm>mfbth%o 0*b<f3\ ^*ifcl~6<DT/V^/K*/V*^/V^ip 

[0043] rT/V^r/KVl^^/Vfij £LT Affcftj ^;V^V7j^;V^ ^f-jv^fvy 

-/H, 2— ^/K/nl^/KVK?^/]^ l-^/K/nt7K*/V:7^/V^ 1,1 

2->f;^f;^7>f-;i/S> 2,2-^^/K7°PtVv;VK7^/vS, 
1 - ^^Vv^n t7i^W7^~/vS, 1,1- v^^/v:/nfc7K*/v:7^;=vvK, ^f-V 

-/H, 2-^/l^<^/K*/V:7^/V^ l-^/V^^VKVK^^/V^, 3,3 
- ^f/V7^^7/V7^^/H, 2,2- ^f/V^f/W^^/H, 1,1 — i?* 

f/V7'f;V7/V7^^;H, 1,2- ^f;V7'f;V7;V7^^;vS^ ^<ff-;v^/vy>( 

l-^/1^3f-^/V;VK7^~/V^ l-xf ;W7/V7>f^;H, t 
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1,1- v^/K^^r^/v^/vS. 1,2- ^f;V7>^^;v#^;H, 
[0045] rr/i^—zv^v^j , rr/v^/v^-^-^/v^^/vSj , rr/Hr~/v#/i^~ 

[0046] rr/V^r^/V^i/Sj irLT. ^f*W ^te^^/l^^S. :/n^~/l^-3rV^ 
, 1-^xr^t^I, ^^/V^^S, 2-^^/V^n-^^/V^-dr^S, 

2-^/^^^/1/^-^riyS, 1— ^^/K^n^^/l^^l^ ^^-fe^/k^-^r^^ 
^/V^^S, l-^/V^^/V^^S, 3,3-^^/K/^/M-3->S, 1, 
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;H, 3-^/v:/^~/v#/v#~/vS, 2 - t-/v*;v#'^S, 1— 

3-^f;v^yr^;v*M^/H, 2-^/v^>^^/K*7/i'tf^/v3^ l 
-;if;^yT^;^;v*^;vS, 3,3 - /p/t^^/v^^S, 1,2— 

[0048] rr/V^/V^i/^/VtfwVSj l£ 

/V/J^/V^ 3-^/V^^~/V^dr^#/V^~/VS, 2— ^/l^^^/I^df- 
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[0049] \T )V^r^;v^)VT^^;v^\ bVXMtfc&Dlz.fe, ^^^/v^sv^^/v^ -?n^.^v 

^vi^, 3- 2-^/i^^7^/i^vi^^vv5S, l 
^-/V^t^/KX/VtJ^/V^ ^7 0 ^^/V^/k^N^/V^. 

Mt-0^b<{i^^#C2~5(DT/V^/^7^^/^^^tf^^ o 
[0050] \T/Vtr=^/V7,/V7 4=^/^1 t\^X McW-M^. ^r^.;V^;V7^;V^ y"w<^ 

yrx/^;k7^fx;H, 3 - ^f/^yrx;^;V7^x/kS N 2— ^/W^^— 
;^;V7^x;H, l -^f;V^yrx;WV7^x;H, 3,3- i^^Vl^T^/K* 
/K7^~/V^ l,2-^f/V7Tx;^/V7^x/H, ^7 p tx/^;V7^x;H, 1 

#?;£L<te, ^it2~6(DT/V^/^7-Yx;H, *L<fi^*#C2~5(D 
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[0051] rr/V^r— /V^h^Sj , rX/V^r— /K*7/V^/VS_k rT/V^f^/V^/V^^/V^-^r 

[0052] rT/v^/^j-^Kj tl,XMfc&) ^^vtt^m, 7°vt°^/Ptt^<m 
/V^-^^S, A—^lV^y^^VHr^-l/^ 3-^/W^>^-^/l^h3r>S, 3,3 — 

[0053] rr/V^^/^/V^^/WSj irLTA#:^J^^, xf^/I/^;H, 7°Pt°x;V 

[0055] rT/v^^/v^/V/jN^/vSjirL-CJrfr^J^f'i, az^— ;7°nfc°rvv 
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[0056] rT/v^/kx/v^^A-Sj n^^/i^vv^^/i^ ^ntf^ 

^df-^^/K*/k:7^/V^ A-^;v^y^-^jv^;V74 
<^'7 s f-~?\'?*fV~74z=.;V^ Hr9 s f-~;V^nS7>{z=.;V^ 3-^/]s^7*^~/UX 

[0057] rr/Vdr^/V^-^ri/^/V^^/VSj^bT^ft:^^^, rc^-/V^-dr^/V/K-/V^ 

[0058] r^nT/V^r/V^/V^/VSj , ^y^nT;V^r;V^;V^=.;V^l/^\^ ti/pvT 
[0059] r^n7^;v*;v^7Hj bVXM?i$&) lai, y?uy°vi\i°/vlj/v^/v^ 
[0060] r^pT/l^r/V^/V^/V^drv-Sj £L-CBr#:ift Kite, _hfE r^^nT/V^/V^/V 
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[0061] r^nT/^/^/V^/V*J^L-C*#:W^{*, v^n;/ufc7v;W/}wk^ 1/ 
[0062] r^nT/Vdr/V^/V^^/V^J^LT^f*^^^, v^n^ntV^/K^^/HS, 

[0063] r^nT/V3^#/V^/VSj tcl*3tt§ IV^nT/l^driyj ^LTte, ffflEiX^n 

[0064] rry— /v^-^r^Sj. rry— rry— /v^^/v^/vSj, r 
^x»2-^-7^i3>r/^ds#tf fetuSo ^f*W^rry-/v^i/^7/v^/vSj £ 

/M^v^ l-^-^M/^dr^*Xfi2-^-^M/^dr^^#tf btb^o 
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[0065] r^TPry- r^Tn7!)-/^;^/Hj, r^^nry— /V^-dr 

^J^tJ^r— TtiTV— /^/vy^ lz.$olf&^ rnry- ;viLt«, ftifE— ^ 

t°ay/v^-dr^m, t°y t'y^^/v^dr^s. t°y 

nry- ^bTte:, t°ny/v#/V/j^/H£ % t°yvVv;*7/^~/HS, t° 

[0066] Af*W^ r^^ary— /vx/v^^/v^i/mi tvxa, ^°uv/^^=-/p^-^y 

Tte, t°ny/i^vM^~/i^ t°y vVv^/i^rvi^ fc 0 ^v^ /v^vi^rvv^ t°y$ 

fr^zvm^mfhti&o Mtfc&Jft^TnTV— ;vw7j~;vm\bVX\^ fcTny/v 
t°y ^/VX/^^/H, t°7i;^/^;V7^^;H, t°y5v^/K* 

[0067] ^:0j!^#^^oV vr, T/i^/i^ 7;v^;H, ^t^TV^^/v^g^ti/C 
(a)^p^VJ^^\ ?KgiS> /npT/v^S, ^nT/v=i3r>S. 
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^i^I, T/v^/v^/v^^/H, 7;^;i'^7>f^S, 7;v-3^^;^-;H > 
;V&z=.;V^ 7VV3^/^2j-^ /VV^/l^/V^ 
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[0068] ^K&B^^V^C, ^PT/WI, ^n7;V3^i/S, ^pT^^/VjK 

(d) ^Mn^Vig^. /m^t/i^/vS. ap7;v 

(e) T/V3vH£, 7VHr~/H£, T/V^/VS, T/V^^lfi, T/V^vV^^IS, T/V 

^£^Vjj§C^\ zkB&S^ T/V^^i/*. #/V^i^ T/V^dr^ 

, IWI^t>b< ix«2(D T/v^f /vS-eg^^tbTV >-ob £v 

[0069] i^mim%\z.^\ ^XTV— ^rn7y-/H, TV— /vHr^-i/'Sk^ TV—/vjj/v 

^TP7y-;v*/^-;W^S^ ^rn7y-;V7;;v*r:;i/S, ^7n7 
&<Dm&mtVXte, «T©(g)~(i) : 
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(r<Dg¥<Dffi3\ /M3^Vigr^- % tK^^, T/V^r/V^, T/V^v^, 

[0070] m&& b< «M®#<7) rr^y^j , g^b< fc£ftifi&<£> r^/w^vv^j &t*S 

WT©(j), (kmt*(l): 

OT/H^/Hx T/V^H, T/V^/V^, T/V3VP"#/V*}wl^ T/V^/V^ 

(^.(Dm<Dmn, ^^visc^n t^^m, tj/mk^v^ tjv^^jj 

1^— hV< fcW£%lX\-±2(DT/V3c/V^XWM-&tlX\ ^Xh «tV 
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(k)ry— /vm, rv—^;v^/vm, ry— /u^/v^/^^m, rv—A'tt 

(^(DI^^S^, ^P^VJPiC^\ T/V^/l^ T/V=J^^. #/1^3r^, 

T^/l^X^T/V^/K^/k^/k^^^tl/Cl ^Tt «tV ; 

ot, til^i^t, l~2^<D^ifJlH\ 0~H@GQ^fJ|H\ 0~H@<Dfi&E|| 

mW^±X\ ^P^VilH\ zk^^, T/K^v'S, «^S, TVK^i/^/V 

tf^/ism, m—hv<i^m^ixi^2(DT^^mxm^tix\^xhx^^r^ym 

, IH^t>b< lXtt.2<DT/V*/vmXWM&fcX\ ^Xh «tV ^;W^;H, 

#^#(f^, ^#W^^fe7?fetv{iiX«2f@(DmmS-em^tL-CV^J;v\ 
[0071] ^K*0#i-*5V vf, T/l^W^Sife^Tl *Z>m&<Dm&MkLXtt* ^t^V 

[0072] ^M3iw#ic*3v^, u—7mcomu^^m^^nitvx^ lsco^mw,^. 
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. #t£RR5£k*&SV\, Rfcmtt. Ti?^>\ bTny^ fc°-<y^ fcV<9^ * 
/i^yi^ ^^r^e/v^])^, ^-^/v^y^-i-^-^K, ^^e/Mfry^-l.l-v* 

[0073] #BH»IWcJ8Vvt\ R 3 ^.tm 5 ^^bT^i-§^^M^i:^^^i-^3~7 
M<Df^P|»<5Sf^L-a3:, v-^n:/^^ ^n^y, i^n^>^, v-^n^dr 

tra^^f k*b5 0 TWv^, t°oy-^, fcT^ys^ fcX5^>\ 

^e/v^y^, ^^e,/v*y>\ ^tf^/i^y^— l— ^^-^e/v^y^-i.i- 

[0075] MIBia^^S&t^ffifP^nS^ei^HTV^i&^^BljlStUTH:, _hfB 

(d) ~ (f) lc|B*$^t>©dS^tf fe^„ 
[0076] &Cj3l>T, R 2 i«L<(i, ^itl~407/^/H, ^^#[3~8(DT/V 

y-/v^/v#^/v^^T/v^/vSX«©mt>L<^4ffig^(Z)T5/S^g^$tLfc 

[0077] ^x-mMhv<^mm^<DT^jmx^m^titcT/v^/umtvx0^v<i^ vr 

t: 0 ay>?^/V^-eg^$^cT/V=ar/VS^^i-o 
[0078] ffffET/Vdr/V^7/V^^/V^^T/Vdr/VSi:LT^#:6^^{i, T-feb^v^/VS 

[0079] iCiSVvC, Xj&SNR 8 -C^$*l34&£\ R 6 «0*b<«, yK*M^-, 
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[0080] 5£(1) IC*3VVT\ R^S^IX^ ««ltL<^S^(D^^l~6<DiiL^tL 

^ ^/p^ -?xi\*;v^ -f^-zv^ ^-y*f-;v^ l— p^vvo^vi^ l-^/v 
[0081] R'^g^T/V^/V^^i-^-^, ^^T/V=3r/V^(DM^^tLT^L<^. 7y 

[0082] ^(1) td*5V^ ZfS0*lXfci\ ^$Cl~6tf\ ^tL<!4^it2~6(Dffi|* 
fttmW&TA^U^&mif fetbSo *f*W^«, ^W^S, :7°ntV^S, ^ 

fvx\ ^xh £v vr^/£as#tf£>*u IrJ — ^L< 1 ~4<Dg^s-eg^$nr 
[0083] ^:(i) tc*sv^ R 3 ^t^R 4 «0*b<^, 7kmm*ifcti1ffiR&Dfit3S&i~3<D 

|&<£>^/VS, ^^-/VS, 7ntVH, ^/VS, ^^^/VS. l-^f;l/xf;H, 
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[0084] ifmrnrf^y^m^ tiiosiiaotii, ^-c<D5:^iitt#\ jsmbt 
tLW-m^w^tzWdtxih*), ttib<Dm&mx&oxh£\<\ 
-rtefrib, ^(^(D^m^m^x^mmm^nt^u^^ir^m^a^ 

[oo85] -gtc, ^(i)x^ti^r^^it^t^(DKmm^m^t^m^m^xh f o, 

5*1(1'): 



Mb2] 




z 



N 




r\ r 2 , r 3 , r\ r\ x, ^iFz^ttrtE^^a-efe^o ) 



xmisnz>tvn3r^Vfx-fo%> 0 
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[0086] 



[oo87] -^(D xmtstizik&m*. ur<D^mxm^ir^t^x^ 0 sir 
foicmvttmcm^wmirzzb&xzzo 

[0088] Mit^fel 

Mb3] 



NH 2 



X^N 



-OMe 



(l-D 



d-lll) 



Z — L" 
(l-VII) 



NH 2 



N r 



N 

VOMe 




n ;r , 



IN 



C0 2 FT 



\ 



(l-IX) 



(l-IV) 



Z — NH 
(l-V) R 



OCT, R\ r\ R 3 , r\ K\ X, &U?Ztefi|?e£|l?)gg-efe«9, L, L' telWI^ £fc»J 
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i&miSjfm. ^Xn^mi-^^tl.X^ rprotective Groups in Organi 
c Synthesis 2nd Edition (John Wiley & Sons, Inc. ; 1990)j#^f¥lB^fS<c$tL"CV^ 

o 

[0089] te-a^HXi-nm, 1k&m(l-T)bfc&W(J-vT)b&mmftfeT, Kfoi$&Z>z.b 

, xm-yy^*vv^m<D&mT/v^^>vm&m^^^b&x^ mmtx^x 
[oo9o] (i -i) a^t-a^ (i -id (D&mz.^^x, it&ma-D bits-ma 

-VII) Sr3fea^i:^IiSStt^#T-CSJJS$^rT>fb^ (I -IV) bU Zb^mm^X 

itsm (i-vm) k^z&z^ttexwi&m (i— id &m>zz.bbx%% 0 

[0091] ^-a-^(i-iv)d^^<Kj(i-ii)(D^^*3V>T, fc&m<J-w)b4k&m 

(i-ix) ^izE^^^-eSJ^^^-c^^ (i-v) £u $&>(-lwi^#-e^^ (i 
-x) ^J&^S^^tei^i (i— ii) &m>z£b-e%Z>o 

[0092] >fb^(l-V)36^b^(l-ll)o^(c:*5V>T, ffrg^KKl-V)^^— 

4 

I)(DT/v^fcK^^^M^^5r^^j;?)^b^(I-II)^#^^^#6o 

[0093] i\&m a— in) >fb^ a— id %m&&WTxmmirz>z.bK£<9nz>z.b&x 
, wat, 7^bmmmmb(Dusmm^m\^^b^x^ 0 mmmmmmbv,xn. 
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[0094] (i-vi)«^T^^-r^^-eM5t-r§-t^-e#^o 



(5$*, U V % R 2 , R\ r\ R 4 \ R 5 , ^.U?Z«ttf|B^l^a-efc§ 0 ) 

(i-viii) H\ >fb^ (i-ix) (i-x) b&mmft&T. ^m^^ 

[0095] (i-viii) 5fe3z6^m#^M^^-c\ fb-a^ft a-xi) ^kjs^t 

[0096] m^x, ^-a^a-vDtt, ^^a-viiD^^a-viD^^i:^^ 

[0097] *fc, fk^(i-ix)^Mk^»(i-vi)©^j!:*5v^ ^b^(i-ix) 

<K» (I - VII) £3te5£i: f£#^Ki££i2r~Of bi^&i (I -XII) bU £ i^^ir m&w 

x\Y&m (i-x) u^mb-a^ (i-xi) bm&s^^b\z.£o\\^m a- vd 

[0098] £fc, (l-D(iWTl^fftM«t5ri:#-et5 0 
Mb5] 



MM 




z— u 



(l-XII) 
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(i-i) 

(^tfv R 1 ^J^XfifufEt mmxfo% 0 ) 

[0099] (i-xiv) \v&m (i-xm) i:r^^rsr*ssRtfj. ^rtti^tf ^ &s 

[0100] ^»^^b-C W!lx.fi\ /K ^y-;vf©7 

^b^tKu^^^ W74J*m<0*-— T/^m 

[oioi] \Y&m (i -xv) fi, (I-XIV) (D^^t:^j;«9#§^t^-et§ 0 ^n^ffc 

mm&m\^^t&x^% 0 Bifoum-zfimt, mo°c^mm(D^u^x(Dm 
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[0102] te&M (i-xvi) fi, ft&m (i-xv) b^bVV^h^F&Rf&is&Z^bfcXVm 
Z>Z.b&X%Z> 0 

[0103] fiil^Utt^Jitf, ^xf/ux-r/K ^h7tKn^7^b<«l,4-v ? ^- 

[0104] *fc, i\&m (i-xvi) >fb^ (i-xv) §\ ^/—^^r/vmiKmm^ 

[0105] T/v-^y*jS?RtbTtt, *ift^hyi>At>b<tt*K^y^A^©T/^y^Js 

KJ&fiSfimfi> g?atf>e>i®K©» 

[0106] ik&m (I -xvii) fi, >fb^ (i-xvi) (I -xxi) ^SrHJS^^rS-^l-J:*? 

[0107] X/^NR 6 (R 6 ^xK*J^^-, ^C^T/V^/VS^-T) <£>#£\ ^S#^T*fc«# 

#£Tf££0£&iir5o ^£:LTfimfi> ^BH-hy?At>U<tiKB^y*A4£© 

^b<^^K^b^y^^#^^M7K^b^, Xfihy^/KT^ ^-ry^ntvv^ 
^/VT5^L<«4-v ? ^^/VT57t°yv?^(D^r^S#^V^^^^^§ o 

^h^fcKn^^, 1,4— ^^¥-9">^>L<W:^9>r^©3i— 
[0108] x5Si63({JS^*fettflfcJIJJg^©4&^H:^ mS#^Ti-HJ^$^o *kS£bTte 

0na.fi, ^-hy^t>L<fi^y^A#(OT/^y^jR, x^^^hy^^T/v 

^irbTfi^l^Lfi, Tb7tKo77^, l 
,4-v ? ^i^^L<fiv ? ^-rA#(D^— :r/i^^, Xtt^^/v^/^T^Kfc 
L< \^y^;v^;v^iyVm<D4¥^Y^mmm^m\^^b^X^^ &Z>\ Hii 



WO 2007/034916 



36 



PCT/JP2006/318854 



[0109] xa*so (Z)#^-, ^i-sx^fiifEiiJ^^-cfcSjBiat^ra^Sr, ttyi/mm 

2 

MS) X«m-^nnig^S#^ (mCPBA) X^tirtli^ \ 

[oho] ft^(i-xiv)^^^(i-xvii)^M^-r^xm^v^, ±mtm 
m<D^m^\ \\^m (v-xix) &&f$u fc&m(j-xx)^tm&vt^ 
i -xvii) &n%z.ti>^z>o 

[oni] >fb^a-i)tt, {b^(i-xvn)^^/-/^^^^^hy7/^nTO 

[0112] itbtii^itf, mm, ^k7kmmh^<te^mm<vmmm, jLfebv^/^vm 
[0113] wmjrm2 

Wb6] 



OCN R 

\ / 

Z-N 

R 3 I 5 

R J 

(ll-l) 



NC^,NH 2 

CN 
(II-IV) 



Z— N 

\ 



(ll-H) 



C0 2 R 2 



NH 2 
(ll-V) 



(l-lll) 



N R 4 

\ / 
Z— N 

VC0 2 R^ 

R a 



Z— N 

J). — C0 2 R 2 
R 3 L 

(Il-lll) R 
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uMmm&mu r\ r\ r\ r\ r\ x. RTfztemmtmmx»&% 0 

[0114] te£^(ii-n)f3\ ^^(ii-D k1k&W(.n-iv)b&mm&&.T, KJ££*3n 

cons] tatLti^atf, ^^-f-hy^^^^^y^A^cDT/^y^M^^, 
a#<d^m*®H^ hy^/vr^>\ ^y^ntw^^/vT^^, try^^ixra 

4-^^-/VT5/t°yv ? ^(DW^S, X^hy^^h^v-K^O^JST/^dr 

^^/V^/V* d r^K^L<fiTirh^hy/^(D#7 0 rih^tt^#^fflV ^ 
[0116] \Y&m (I— in) «\ (II— II) k\Y&m (ii-v) i:^S#^T*fc«##& 

[0117] ^sitti^jx.ii, ^^hy^Atu<tt^ii*y^^oT/^y^jR^Bfe*a, 

t°y> ? ^b<«4-> ? ^^T^yt o y> ? ^#o^ms, xritbyWHr^ 
i,4-v ? ^-y-y^L<{iv J ^-rA#o^— /^ixra^y— 

[0118] jfcjs, ^^(n-n)^Mb^(i-m)Sr3K3t*r5X3Si!i*5v^ ^^(n-ii 

I) &£-Je£U (I -III) «r#5^^-^#5„ 

[0119] X/^NR 6 (R 6 {i7K*M^^c{iT/V^/VS^i-o ) (II — III) 

(ii— ii) ^T^y£^S#^T;£fcte##&T, £CJ&£*5^-J:*9# 
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[0120] xtmmm^m^ it^m ai-m) it^m ai-n) ^^^s^si^&r* 
mmmm, xi^bv^^b^^m^mr/^^^m^m^^^t^x^o m 

[0121] xtfs*KJtJDiC^0>4&£\ >fb^ (ii— in) >fb^ (ii— ii) Mywym 

[0122] ^/W^- hi!<DHJ^-Ci*, i&^LTte^lxJi^ ^^hy^A^L< 

[0123] gt^j^-ro, *»^hy^t>L<tt*ift>fb*y^A^© 

— TVV^i^ x^-;^L<(i2-7 , P/V-;l^©7;^-;l/^j§I, XJSv^ 
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o 

[0124] ft&m a— in) it&m di-m) tfc&m (n-vi) t^^tmmm^r. 
[oi25] ^w^Tf^yft^, ^©^rafls xte^ii§c*mi^wwf^£*LT^ 

%muxfe^^y^>'i/y-*—tf^?-h9>x7*—^i/Bi<', r. 

C. ^y^m. (VCH s<zfVyi/*r— X.Inc, 1989) J^f£fBffc£;fafc;fr^&^ 
/l^Wi^J&KJ3?£*3KJ£\ #D7k^fi?SJ^ Friedel-Crafts^J&^WittigK/S 

[0126] *fc, *mm<D4t&vo. itfttt&tpmmsTs.sm. x^^m. y^mm. tat 

3£fcas-c#5 0 fi»T3;frifc. ^um^^^i^bTte, rpro 

tective Groups in Organic Synthesis 2nd Edition (John Wiley & Sons, Inc. ;1990)j^p 

{cmmicmm^tix\^ 0 
[0127] *mw<Dj£ t (i)<Dik&yo^ ^tci^n^mm:i-^fc^(D^mm-tmm^^(D 
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[0129] 5£(d (Dit^mh\^<i^(D^mm^/^^Mm(Dm^mm^ir^^ 

So 

[0130] ±^^^$-fr§?aiS^L-c{i, ^n^hmm^m^xmm^hmtK^ti^o % 

mm. T±h^hv^m(D^y o vih^mmRxi^tih(Dm^mm)xn^^u mm 
m<Dft^ftLfzi&&m>%z.bbx%z> 0 £fc, &mzfccxyt¥ftmvtci&$:mm<7> 
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[0131] ^^©Tf^ft^i, &£tt<Dm¥±ffm£tlZ>mX, Toll#^#:(toll- 
like receptor;TLR). PL< ttTLR7SrSH4>fbU MHiiiLttil**)!), ^ 

T<£>(1)~ (8) fe^^m^^^iJ^^^^Ji:bT^ffl-efe§ 0 
[0132] (l)n»g£3^S£LT, ra^tt^c^#^ttofefe«m^S<^i0S(^Ix.fi, 

MttTttV^&Ytfi^siS:}* (DNSAID) ftl§t»S, fe\Kif ^tmft, 

^m^mmitmm^ w®f H itttM, m^mmmRn^mm, r^/v 

4yv/^y-f, ^n^^/v;*(SARS^tp)&^T^V^/K*^j;M^ 

[0133] (2) ffcjf gmirbT, s&g^ Tb^-^m^ mm^&m^^mmmmm 

tt&Jflfc; S^m TOtt^iSk ^btt^tt^*, Mttlftiit^ 8lM<dM 
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[0134] (3)m^mtvx,mm^;m^Rxfmm^Tu^-^m^^^m 

[0135] (4)%L*mm<D%zBbvx^ rm&Rx$&mfc^&&^&^;*7vi-^mm 
m &&&&&& (.mnm ^mm^Rxf^^—mm^t^mm^ ■, im&xm 

[oi36] (5) mn^tofflmj&tvx, m^mm. >tm, sm, m. &mhv<te 

[0137] (6) i B&Jggi&fclyC, ISttMfiPy^^^, tt«tt^II^, ^#tt^y^h-^ 

[0138] (7)s^s^u-c. tfr^M. w*. ^as, time, smm. ^m-wmm 
, nm, &jm&-m<omm, Rxi^j^T^m-w^^T^^mm^in^m 

[0139] (8)mmmtvx, ±mmm. ^^mm. &mm. vmsm, cmsm, mm 

-^^f/v^ (HPV) , 1Mby#n?M7^ (CMV) N Tk&WtKM&p'CA'X (V 
ZVh yy£MW.x, TtV^/K*, nntW^, ^^/V^^if!>^/V^L<^^^ 
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[0140] foz>\^n, ttm(D7^^fc^tttt<DM¥±ifr&&ti&mi. v?^r 

[0141] *^i©7f^>ftM, *7t^(D^^_hf^$tL§^«, TLR^tt^M, 

tm-4-IL-5S^«10J^^U /Wn-tM (ThlM) /^f:/ 

HWflS (Th2«) ig^W^SMfifif^ffl^Wi-^^J^bT^ffl-r§ 0 

mb~rz>m&, copd, 7W^-ttM, 7k/v^-14^1^U tirbt -ft 

[0142] ^iWTf^Wk^, *fcte^<D^JiWW£*b5*£J3\ H&mt>L<f*COPD 

[oi43] *mw(D7 i T~i'ik&to. titnttoM^n^tizm^ t^itoi nt 
mfz>z.t&x%, 4¥mu&-$-m<DmMti.x^ mtm. umm, mm 

/>m, mmm. *v-j*m. mBtmrnm. mbwmmm. &#m. js&m. t-^m 

*2&\(DmG&m^xmw&ti. ffmztizmm<D&^ mm, *&&m. mnm 
. &mm, mmm. wmnu mmmmm. wmu &wmim. wmm, mnwv 

[0144] ^mmcoTT^yit^m, tfettt<Dt^±Mtm£f&mz. mmm^m^^ 
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arc, m¥±ff^tiz>fefc&m&u *t^ti<D&j*jmKmuzmmmj$mb 
[0145] m p %mRxfi/w7mm<Dmi$mmfe, * *s*m. vjmzv 

[0146] mm, wcmRximnmm^mnmMi-i, wt^s^^m^is^lt 

^ryyg^/vv^i^ #y^^^y=t— /v, v-y?^ ^y-o\ ^/v^m^m 
m\^xw&tz>z.t&x%z> 0 m&mom&ia^ ±M(Duw-^m\^xmn^n^>m 
^^bfc^^wy^-T^/v^-h^tifc^j^MMi-^^^-e^^o 

tons] #s p n^-mmm^ib, mmm. &mm, mmk ^mmmm^m^mm 
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[0149] mm. ^mxxi^f/^mia^m^o. oi—iomm%<D^mm<D^m^ 

[0150] 13— ^a^J^fiil^O. 01~10mi%(O^P^(D>fb^^^tL, TKtt^fcfi 
[0151] ^ffltfc&KaSM^O. 01~10fi*%O^K^^^^m> 

[0152] &mmti*mfctift7k&^^mfvxi>£<. wrm. vimm. t£mm± 
[0153] mmm &v—m, xr/^i, k^v ra\ mfWii&^Rf 

[0154] ®A^jibfc^ryv^j^, mmm^itmrn^^tb^xhoxx^ —mz& 

77^, #^1,1,1,2— 7"h^/^noi^ N 1,1,1, 2,3, 3,3-^7°^/V^-n-n-7° 
o/^f©-N7°^7;vtP7;^y(HFA) ^cfi-^ti/boJS^^Sr^tfo ^T7> 
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[0155] RAS&>lXttffl$C*"T?JBV^*L5, 0tlx.^7^^cD^7 P -fe/^fc«^— hy^yv 5 
[0156] ^PffiHFA^Tj//^T^K7^^^^— ^J^^LT, 0 P ^UfigAWl^KA 

[0157] *|li©7f^yj^ii, MJ^M$£»L~C#ig P -eS-^-rs^dW* 

^BS^J, j£Jf3!U j£JM!U &*ff&JD#r!k ^RJDl^JXtt^ffltfe^J^^^ 

[0158] ^©MM^ffl^J^ *»M^fflv^n5^rS»'fb^»©Sfl^W:, 

W$<nT&W&>i&&, — jRfco. ooi~iom*%-efet),0*L<f*o. oos~im 

[oi59] ^ry/^jf*0*u<tt, ^^tbOff*fflM/c«^Tj//KD rt>^Pi:#(D»j \z. 
^tL^o fibril B KHHHiSfcrai B fclfcrf 2, 3, 4^fcf*8HI-x?j;<, ^tlx. 

[oi6o] sna^flHiii, ^ll#^^cD^#^fptt^-eS!i^«^i:^-e#, 
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[oi6i] tt&miiKiz.. &a)^zti&k-&m>v<tt<Dm^±ft&£tiz>&. x&&. 
(i) x^fh^it^m^<\^(D^±m^^m&^mM%^m^, *m 

[oi62] 0kffi.amB. copd, si^rw^-ttMcMiat, ^TNF^ey 

yn— 7vV^#:(f#J;U3V$y-— h\ CDP-870&TJ?T^y^^:/)^TNF^g#>f 
A/^o^yy^ (^JxJfe^V/V) fOTNF- a PB.W#J ; MBf^b< 
^tl^mm^^^f-^^^iCOX- l/COX- 2Pfi*^lJ (fltRtftTn^ 
i/jjj*^ ^P7xt^, ^-^n^r-fe^, *7>vnA??xr7a£/^ 7x//n7x>', ^hy° 
n^^^W^^n^^^^co^nt 0 ^^^, yy^-T-i^^^y^y-fK -Y ^ 
K^W>\ Ws#-y9^ TifV°n/^yV N y^~/vyy?yV^cDt°yyp>\ T^fc°y^ 

, w^/W^KjtKn^^na^, d— <^>y5>y T«7yyy^Xtetetf>#^P 

[0163] *mm<D4k&mt, n^hv^^mmm. 

—if (5 -LO) |5aW£lJXte5 - y^-S^y^— Hffimt^s^W (FLAP) T>^=? 

y y ; Abbott - 79 1 75 ; Abbott - 8 5 76 1 ; N - ( 5 - BJfc) - ^-^y - 2 - T/V 
dr/V^/V^>-T5K ; 2,6 - v 5 - tert-:/ < ?vK7;cy— /V tKy^V ; if ^TJZD - 21 38 
^^(Dyh^r^hytKnt°y>-;SB-210661;L-739010#(Dt o yv ; ^7V-M# 

- 2 - v-ry-f-y y u^>f b-g^ ; l - 746530^(D 2 - syry^yy yft^ft ; mk-5 

91, MK-886&OTAY-X- 1005^5 W^t^o 

[0164] ^ejf^fc, ^mm<D\k&mb, skT<om>bm&£tiz>, tM^y^a-DB 

4, LTC4, LTD4, LTE4(Dg:^f*T^=f^^h^(DfM^^^^i-§ : 
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L - 65 1 392^(D^m/^-Tv J WfrcHfc ; CGS - 250 1 9c#<£>T^yffc;-S-$J ; 
y^hW(7)^Oy^^-9V^ ; BnL284/260#<D^yi£y#/MK^ W^y^K ; R 
Wfy-f7K*7^K TzfAsflXK ^I^T/^JJ^K y°5^/V#^k /V^j^Y (Verlu 
kast;MK-679), RG- 12525, Ro-245913, -f^/V^h (CGP45715A),& 
0BAY - X - 7 1 9 5^(Dik&m o 
[0165] *&m<D4k&®&Tf^*74})^T$S74y>'^t£^/>*V 
^?^m<D*tti?ttT9—1i (PDE) Pfi^J ; PDE4|£W#J5r£triBiRftpfcP 
DET-fy^^ifV^, T^y^— ^PDE4DPE.W^JX«PDE5Pa.W^J^<^fM^ 

[0166] «PXriM9f-C^$tb5^ *mW<Dlb&Vob, -t^-Vi? 

y, f^P7^^^, ^^y^^y^, ryyTV^-y, f;v7xt^y 

, TXT^y— /K Tif^^-y, l/^^^^y, ytm^m^^y, y°nyyyv, 

[0167] *3SWtt*fc.^M«>fb#«l^ ffi^lt5t^^W2^fr7^ 
[0168] ifcS&Wtttfcfc, *&m<Dfc&yjt. t^^^W4S^*7^^hi©fffl 

[0169] ^mMco^mt, yW/w^irKliy, y^/i^yyy. y^ 

;v^p/v-^7^y, ^^Kyy, K^y^Kyy, t77/y^Mt, 
yyyyy*»^ ^h^tK^yyy^^^, ^y^yyyyyiMi^ h^-^yyy^^ 

[0170] «§BJ!te:X, *$&W<D4k&mt^ Thnt°>\ fc^y^, ^ynt°nk- k yy°yhn 
fc°y^y n^K ; ^hnt-y ^y n^K h^t°y^y n^K ; tvyftv ; &U^r 
uyiftv^(OA^yy^^#:(Mi, M2^tFM3)ryy=f^h^tpfei=3yy^J 

[0171] ^mfe^f^ jmm<Dik&mt, yyyv^yy, fwyy?^— ,k y^/v^n 
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[0172] *|SWr±*fc. y^VyAyn^y^— h^Kyn^vy^Vy 

[0173] *mw<D4k&mt, ^^v^mrfcMm^^i (iGF-D^y 

[0174] *ffl©jM^ hyrAwnyrth^K, -^yny 

y y yv^ nx- m£<d ^ xyv^ 3/1^3^^ t o mmmm^^-r^ 
[0175] ^hy^y^yyn^n^T-^ia^J^ 

, ^hayy^, 3?yt-f, if^y--if, ryy^y-— if, #i^7^t-f-i 

(MMP-l), 37y i y-^-if-2(MMP-8), 3^V-— ?-3(MMP-13),^P 

yyv-^-i(MMP-3),^hnyy^^-2(MMP-io)&^hnyy^^-3(MM 

P-ll), MMP-9^T^MMP-12(DPl^J#ir(D^^^'^i-§ 0 
[0176] &$&mW£tc, &Z&ffl<Dfc&W}k^ CCR1, CCR2, CCR2A, CCR2B, CCR3, 
CCR4, CCR5. CCR6, CCR7, CCR8. CCR9, CCRlO&lFCCRll (CCT7x5 
y— ) ;CXCR1, CXCR2, CXCR3, CXCR4^.TJ?CXCR5 (C-X-C^r^y— ) ;C 

x3CRi#oc-x3-cyr^y— ©ry^^hf®, 

[0177] *mmn.*fc. *mm<Djk&mk, ^-4h^4>hv<i^4h^4^y^^mmm 
&±x»frmir%mm%^t?^h*^mmmmM, mz.&a 0 -stow — r 

y^n^ iLi~i5^tf^y— n-r^ (ilk xtM^-o^yry^ 
[0178] ^m<Dik&mt, ^yynyy^(ig) % ^yyny-y^M^J, #n 

[0179] ttm<ott&mt, ^-v^4^&xf^(Dmm^ ^my\ 



WO 2007/034916 50 PCT/JP2006/318854 

[0180] ^mm^tc *mm<D4k&mk, -<^v^mm^ f^t^uy, -^yny^K 

ffl;RTf* Tv-ynfcVK 77^^Plf;V, ^v^otf/K tf^S^ntf/K */F7Hrt 
y^yvV, ^yvV. If/Vv^tfy, i^K^>^©iRSftjS*<E^ffl^(lia*^J;^ 

[oi8i] ^m<Dik&mt, #ismmm<DmMtvx%ibtix\^h<Db<D 

[oi82] (o^itmtt^j/^tt^j&wom^^-efeoT, nftawjf&^jtu-c 

^p>j^7r5K, y^fhtiv^v-^y— K> ^V7T7>, 7p7A7 v >;v, yX/vyry 

i/-7wr, ^A^tf^t^v^^y^^-fe/v^^T^^w-h) ■Mmm^^Mm 

yy, ^/Mfyy, WM^y-c, ^y^V^fyy, 10^7W^yf(D7 
;&t^b^yy^— ifl&W^K^kf, ^htfyK ^^>k, TAi^yyy, h^77 

[0183] (ii)^t^ha^fV^J (fltRtf^e^yy^y, hl/^y^y, 7P^7xy, Ktmdf 
^yyr2^c2>y-fe^— h) N LHRHT^y^^h^b<^LHRHT^^h (^Rfi 
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mmmmMo 

[oi84] (m) ft/vmB&<Dmm&$&^irZ)MM m^-^v-^^ybm^^u-^uTr—^ 
[oi85] (.to)f8.&m*v>mmwmfik mz.t£&&m i mfc. ^.nm^m^mm^. 

-^mmmmm-Mx.^ ±Mmi&mmm*<Dmmww%.t£N- (3-^0-4 

-T^(Gefitinib, AZD1839), N- (3- J^=/K7ai=/V) -6,7-«(2-^ 
h^rch^»d f -^-y^^-4-T^>'(erlotinib, OSI-774)^t^6-T^U/VT5K 

-N- (3-^pd-4-7;^o7x^;v) - 7- O-^e/v^yy^n/K^^^y 

U^— 4-T^^(CI1033)^(DEGFR^T^y— fnv'^f- ifpi^J) ;#IJx.fi 

ifr/J^S*ifMH^:7x5y-<D|51^^ 

[0186] (v) jkwff^pt^j, m&&fo.®ft&mi&mtem*<D&}%:&mmirz>h<D w*. 

22596, WO97/30035, W097/32856, JttJ ? W098/13354t3lW^$tl/^: 

^1^0 , ^.t^m^^-x^-cf^ffi-fs^^ (#!ix.?i, yy^K, -r^i/y^ a v 0 

[0187] (vi)=3^V^^^-^A4^SI^^^/N^Wb:WO99/02166-^-, WO00/ 
40529^§\ WO00/41669^\ WO01/92224^\ WO02/04434^RU?WO 
02/08213^-^IS^$^^b'n-^5^(7) jfeWtR^ (vascular damaging agents) Mo 

[0188] iyn)T>^>^Wm, 0fl*.tiISIS25O3Jfc£rtf\ _hfB<£>^— ^Vh^^j-T^T^ 
^i?^, ^t-rasT^ir^o 

[0189] (viii) mm^mm. M%.&. ll^p53^MSBRCAl^L<teBRCA2#<DM^ii: 
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yd???— if ^^^ffll^&ifCDGDEPT (Gene-directed enzyme pro-drug therapy) 

[0190] (ix) MifeOT^D- ^\ , -f>^— n^fdf ^2, n^^XteGr 

anulocyte-Macrophage Colony Stimulating Factor(GM — CSF^CDlMh;^^^ 
^^T^ex-vivo. in-vivo-e(Da^S*0Ji^(^^^^i-^/c^(DT7 o n 

[0191] ^T»IIW!Jt-*3V^-C«0J^Af*:^J^fB*i-^^^ ^^^Wte^U-RB 

EtOAc:g^|^3i^/k 

DCM:v^tm^^ 

NBS : N - y*v^=i/^m^V 

DMF : N,N - v^^vV/JvVAT^K 

DMSO : ^p^/WVV^v'K 

THF : ^rhy^n^y 1/ 

MS : ^XX^fhvthV— 

APCI : Atmospheric Chemical Ionization Method 
HC1:^J^ 

ifc/iU i^t@HPLC"C^ N TWaters Symmetry C8, Xterra or Phenomenex Gemini colu 
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[0193] mMMl: 

*^/V N-[2-(6-T^/-2-^h^>-7,8-v > t;Kn-8-^-dry-9H-7 0 y^ 
— 9—4/\s) >fy-yy (Methyl N-[2-(6-amino-2-butoxy-7,8-dihydro-8-oxo- 

9H-purin-9-yl)ethyl]glycinate) 

Wb7] 



(i)2-^nn-9-(7^h7tKn-2H-t°7>--2--f/V)-9H-7 0 y^-6-T5:^( 
2-Chloro-9-(tetrahydro-2H-pyran-2-yl)-9H-purin-6-amine) 

2,6— 2^tm-9- (^h^tKn-2-H-t°^^-2 — </V) -9H-^°IJ>'(2,6-Di 
chloro-9-(tetrahydro-2H-pyran-2-yl)-9H-purine) (55g) SrTN^T^^e^TTK/^ 
/K500ml) f£*§A?U «*tbfc79^=rt'C6l^raiOO , ClJ:in|jftUfeo SiSM 

*H NMR 6 (CDC1 ) 8.02 (1H, s), 5.94 (2H, brs), 5.71 (1H, dd), 4.15-4.22 (1H, m), 

3 

3.75-3.82 (1H, m), 1.27-2.12 (6H, m). 
[0 194] (ii) 2 - -fh^is - 9 - (Th^tpu - 2H - - 2 - 7V) - 9H - ^]) ^ - 6 - 
^(2-Butoxy-9-(tetrahydro-2H-pyran-2-yl)-9H-purin-6-amine) 

X@ (i) (D&ma (40g) Sri 9% (w/w) ^hy^An-^h^K/^/— /V (250 
ml) ^#?Lfc 0 HJ^m^^6^ra*BS5M^^-ar/c 0 ^»»i£«r^i&l!:?&*PL 

£iir, £EtUfc„ ^*l9 go 

'h NMR 8 (CDC1 ) 7.87 (1H, s), 5.56-5.68 (3H, m), 4.31-4.35 (2H, t), 4.14-4.17 ( 

3 

1H, m), 3.76-3.80 (1H, m), 1.49-2.08 (10H, m), 0.98 (3H, t). 
[0195] (iii) 8 - yu^r - 2 - - 9 - Crt^fcKn - 2H - - 2 — </V) - 9H - 




NH. 
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yi^ — Q — T^y (8-Bromo-2-butoxy-9-(tetrahydro-2H-pyran-2-yl)9H-purin-6-ami 
ne) 

x@ (n) (D$L$m oog) &i&m&?uu*?> (200ml) mm&^nx 
mwu N-yo*n/^i^K(NBs) (27g)%mTK£yimxjZo m&m&mit 
m^xmwmmj-^ 2o%( w /w)«^hy>^^px., ftmuz.*m*v?* 

sr^^/v^— tmw^ ^-^^xnwu mmih^-m^^tL(26 S ) 0 ^ 

28. 5 go iS*,£l48-150°C o 

'H NMR 8 (CDC1 ) 5.59-5.64 (3H, m), 4.32 (2H, m), 4.17 (1H, m), 3.74 (1H, m), 3. 

3 

08 (1H, m), 2.13 (1H, d), 1.48-1.83 (8H, m), 0.98 (3H, t). 
[0196] (iv)2-7>^-8-^h^-9- (^h^tKn-2H-t°^-2-^/k) -9H- 
^ - 6 — (2-Butoxy-8-methoxy-9-(tetrahydro-2H-pyran-2-yl)9H-purin-6 
-amine) 

^-hy^(3. 7g)^^K^7-/V (400ml) ^^*^T-e^P^fc 0 ^(DMWHZ 

x@ (m) <D$Lrm> (28. 5 g ) R!&mi&w&65x;x«mmmw^tio Rfom 
&m&m)±Tiz.mmu ^Mx.tc 0 Tkm&mm^^xmttiu m^aik^xm 
^t^iL/co mm<D^m^^^-T/vxm^mntco nx*i4. 2 go 

*H NMR 8 (CDC1 ) 5.51(1H, dd), 5.28 (2H, brs), 4.29 (2H, t), 4.11-4.14 (4H, m), 3 

3 

.70 (1H, m), 2.76-2.80 (1H, m), 2.05 (1H, d), 1.47-1.81 (8H, m), 0.97 (3H, t). 
[0197] (v) 2 - ^b*ri/- 8 9H — -^V> — 6 — T^^TFA^ (2-Butoxy-8-metho 
xy-9H-purin-6-amine, TFA salt) 
X@ (iv) (D^M (24g) &M7k^/— /V (300ml) ^$PU TFA (30ml) &fif\ 
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*H NMR 5 (CD OD) 4.48 (2H, t), 4.15 (3H, s), 1.80 (2H, quintet), 1.50 (2H, sextet 

3 

), 0.99 (3H, t). 

[0198] (vi) 9 - (2 - yn^xf/v) - 2 - ^h^> - 8 -*h*ci/ ~ 9H - 6 - ( 
9-(2-Bromoethyl)-2-butoxy-8-methoxy-9H-purin-6-amine) 

X@(v)©^<ft(2g)Sr, DMF(20ml)4 1 ^-C\^^yr>^(3. 7g)3tU*l,2 
-^n^erc^>-(o. 6ml)(D^^^ift3g-eft#L-CV^^^10^^J^_h^4t 

h^y^—xmmu mmfc&vo&&&mfttL,xmto urn. 2 go 

*H NMR 6 (CDC1 ) 5.15 (2H, s), 4.30 (4H, m), 4.13 (3H, s), 3.65 (2H, t), 1.82-1.7 

3 

2 (2H, m), 1.56-1.43 (2H, m), 0.97 (3H, t). 
[0199] (vii)tert-^/V N- [2- (6-T5/-2-^h^i/-8-^h^>'-9H-7 0 lJ^-9 
—y(;V) xu^/V] ^fVi^^—b (tert-Butyl N-[2-(6-amino-2-butoxy-8-methoxy-9H-p 
urin-9-yl)ethyl] glycinate) 

X@ (vi) <D£j&m (0. 3. g) RTfJfV iy>t - y^;v^^r;v (o. 5g) ^^IDMF 
(lml)S.t^T-feh^hy/K5ml) 70°C-e48B#^»b/c o m&m& 

ftifomto&mku m&rxmmu mm^^^^v^y^-xmm^x^m 
(Dit&m&ntco ir»o. 27 go 

*H NMR 6 (CDC1 ) 5.18 (2H, s), 4.28 (2H, t), 4.12 (3H, s), 4.05 (2H, t), 3.31 (2H, 

3 

s), 2.99 (2H, t), 1.81-1.69 (2H, m), 1.55-1.44 (2H, m), 1.44 (9H, s), 0.96 (3H, t). 
[0200] (viii) tf/V N - [2 - (6 - - 2 - ^Hf-S' - 7,8 - v>tKn - 8 - ttV - 9H - 
^°D>^- 9 — ^^VV] i^y T> (Methyl N-[2-(6-amino-2-butoxy-7,8-dihydr 
o-8-oxo-9H-purin-9-yl)ethyl]glycinate) 
bV^/V^J/V^uVV (5ml) £rX@ (vii) -e#^tb^^^3 (0. 25g) <D*#S—sl> ( 

lomi) aasfcicfti*., 240#p^«Ti-«#Lfc o Kjfcm&sfo&m&KftiMu ism 
nkmu m&mfc&z&i'Xmmfc&M&nfro urn. 23 go 

! H NMR 6 (DMSO) 10.92 (1H, s), 9.36 (2H, s), 4.24 (2H, t), 4.10-4.02 (4H, m), 3. 
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75 (3H, s), 3.30 (2H, s), 1.67 (2H, quintet), 1.41 (2H, sextet), 0.93 (3H, t). 
MS: APCI (+ve): 339 (M+H) 

[0201] 

^/V (2S) -2- {[2- (6-T$y-2-7>^-8-^y-7,8-v ? hKti-9 
H — ~7°\) l/ — 9—^( 7V) a^=f-;V~\ 7*^/ } 'f-^J'y (Methyl (2S)-2-{[2-(6-amino-2-butoxy 
-8-oxo-7,8-dihydro-9H-purin-9-yl)ethyl] aminojbutanoate) 

urn 



tert-^/K2s) -2-^y^—b^m^^xmmmitmm<D^mx\ mmik& 

XW^o ifcio. 24 go 

l H NMR 8 (DMSO) 9.82 (1H, s), 6.38 (2H, s), 4.14 (2H, t), 3.81-3.62 (2H, m), 3.5 
9 (3H, s), 3.20 (1H, t), 2.87-2.75 (1H, m), 2.71-2.59 (1H, m), 2.25-2.04 (1H, m), 1 
.64 (2H, quintet), 1.56-1.31 (4H, m), 0.92 (3H, t), 0.77 (3H, t). 
MS: APCI (+ve): 367 (M+H) 

[0202] 

^/V N-[2-(6-T5y-2-7>^-8-^y-7,8-v ? tKi3-9H-^y^ 
— 9-^T/V)^^/V] -L-77^-h (Methyl N-[2-(6-amino-2-butoxy-8-oxo-7,8 
-dihydro-9H-purin-9-yl)ethyl]-L-alaninate) 




NH, 



Mb9] 
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(i) tert-y^/V N - [ 2 - (6 - T^y - 2 - ^>^> - 8 - ^h^r v- - 9H - >- - 9 - 
^f/V) — L— ^ — h (tert-Butyl N-[2-(6-amino-2-butoxy-8-methoxy-9 

H-purin-9-yl)ethyl]-L-alaninate) 

^»!|lX®(vi)(D^^^(0. 30gh L-77- ^tert-^/V^^/Vi^^^ (0 
. 32g)&U\^#y'7A(0. 245g)^DMF(2ml)4 1 ^^U 65°C-e2O0#rWf^ 

bf' 0 Ki&m&m&m&KntMu mfeTizmmuto ix*o. io go 

[0203] (ii) ^/VN - [2 - (6 - - 2 - ZfY^cls— 8 - - 7,8 - v^K^ - 9H - ~f 
V>~ 9--f/V)^^/V] -L-77^-b (Methyl N-[2-(6-amino-2-butoxy-8-oxo 
-7 , 8-dihydro-9H-purin-9-yl)ethyl]-L-alaninate) 

x@ (i) (D^&mx*) . mmm 1 x@ (vm) t i^m^ arc\ ss^^iisiuc: 

o ^HPLC-e*tMb, ^S^^^*Sfe@#:^b-C#7^ 0 1|X*0. 075g o 

X H NMR DMSO-d : 8 9.82 (1H, s), 6.38 (2H, s), 4.14 (2H, t), 3.79-3.62 (2H, m), 3 

6 

.59 (3H, s), 3.42-3.32 (1H, m), 2.85-2.75 (1H, m), 2.73-2.63 (1H, m), 2.26-2.12 (1 
H, m), 1.64 (2H, quintet), 1.39 (2H, sextet), 1.12 (3H, d), 0.92 (3H, t). 

[0204] 

^/V N-[2-(6-T5y-2-7>^-8-^y-7,8-v ? tKi3-9H-^y^ 
— 9-^f/V)^^/V] -2— y^/KT^^— h (Methyl N-[2-(6-amino-2-butoxy-8-o 
xo-7,8-dihydro-9H-purin-9-yl)ethyl]-2-methylalaninate) 

Wkio] 
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'h NMR 6 (CDC1 ) 4.28 (2H, t), 3.94 (2H, t), 3.56 (3H, s), 2.81 (2H, t), 1.73 (2H, 

3 

quintet), 1.48 (2H, sextet), 1.25 (6H, s), 0.98 (3H, t). 
MS: APCI (+ve): 367 (M+H) 
[0205] mMM5: 

N-[2— (6-T^/-2-^h^>-8-^-df-y-7,8-v ? tKn-9H-^°y^ 
-9 — f/V)rc^/V] -D-z^U^—h (Methyl N-[2-(6-amino-2-butoxy-8-oxo-7,8- 
dihydro-9H-purin-9-yl)ethyl]-D-valinate) 

Mbii] 




fc 0 as^RPHPLc-e^Mb, mMik&w&m&mfotvxmco uao. O7o go 

'H NMR 8 (DMSO) 9.82 (1H, s), 6.37 (2H, s), 4.15 (2H, t), 3.80-3.63 (2H, m), 3.5 
9 (3H, s), 3.03-2.94 (1H, m), 2.88-2.78 (1H, m), 2.66-2.56 (1H, m), 2.12-2.03 (1H 
, m), 1.74 (1H, quintet), 1.68-1.60 (2H, m), 1.39 (2H, sextet), 0.92 (3H, t), 0.79 (6 
H, dd). 

MS: APCI (+ve): 367 (M+H) 
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[0206] 

N - [2 - (6 - - 2 - - 8 - ttV -7,8- v^Kn - 9H - 
> — 9--1 , /V)^^/V] —L-T^/^/V^—h (Dimethyl N-[2-(6-amino-2-butoxy-8-o 
xo-7,8-dihydro-9H-purin-9-yl)ethyl]-L-aspartate) 
Wbl2] 




(i)N-[2-(6-T5/-2-y>dr^-8-^y-7,8-v ? t:Kn-9H-7°y^-9 
-L- T^^^r ^^tert-^^/V^^/V(tert-Butyl N 2 -[2-(6-ami 
no-2-butoxy-8-oxo-7,8-dihydro-9H-purin-9-yl)ethyl]-L-asparatate) 

HJg^tl 1 X@ (vi) <D^&^ (0. 30g) &U?L - T^^V^tert-^/l^^/V 
(0. 66g)^rTirh^hy/k(3ml) rp~?70X:6 0 P H 1»Uh 0 HJ£*S^£ri*EETfc 

assure mm&RPHPLcemmu mmfc&w&xmmfctvxntc mo. 2 

8g 0 

'H NMR 8 (DMSO) 7.33 (1H, s), 7.06 (1H, s), 6.74 (2H, s), 4.16 (2H, t), 4.03 (3H, 
s), 3.87 (2H, t), 2.85-2.69 (2H, m), 2.46 (1H, dd), 2.23 (1H, dd), 2.19-2.11 (1H, m) 
, 1.64 (2H, quintet), 1.40 (2H, sextet), 1.33 (9H, s), 0.92 (3H, t). 
[0207] (ii) vO^/VN - [2 - (6 - T^S - 2 - Z? - S—^r^V - 7,8 - i^fcKn - 9H - 
:/y^-9-^7V) rc^/V] -L-T^^f-F (Dimethyl N-[2-(6-amino-2-butoxy 
-8-oxo-7,8-dihydro-9H-purin-9-yl)ethyl]-L-aspartate) 

^3«^HPLC-eltM^'o 451*0. 14 go 

*H NMR 8 (CDC1 ) 10.71 (1H, s), 6.01 (2H, s), 4.27 (2H, t), 4.00-3.91 (2H, m), 3.7 

3 

5-3.66 (4H, m), 3.63 (3H, s), 3.17-3.06 (1H, m), 2.99-2.88 (1H, m), 2.76-2.60 (2H 
, m), 2.26 (1H, s), 1.75 (2H, quintet), 1.48 (2H, sextet), 0.96 (3H, t). 
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MS: APCI (+ve): 411 (M+H) 

[0208] 

N 2 -[2-(6-T^y-2-^>^-8-^y-7,8-v ? tKn-9H-yy^-9- 
^;V) rc^/V] — L— V 9 JWf-?Vzz&?rf\, (Methyl N 2 -[2-(6-amino-2-butoxy-8-oxo- 
7,8-dihydro-9H-purin-9-yl)ethyl]-L-lysinate) 

Mbi3] 




^tert-^/V^^/l^^TimUCo aS^^ffiHPLC-CffiSLfCo 112*0. 0 
50g o 

! H NMR 6 (CDC1 ) 4.30 (2H, t), 3.94 (2H, t), 3.68 (3H, s), 3.36-3.32 (1H, m), 3.05 

3 

-2.93 (1H, m), 2.91-2.79 (1H, m), 2.66 (2H, t), 1.82-1.70 (2H, m), 1.69-1.41 (6H, 
m), 1.40-1.24 (2H, m), 1.01 (3H, t). 
MS: APCI (+ve): 410 (M+H) 
[0209] : 

y^/v (2S) - { [2 - (6 - r^y - 2 - y*h^y- 8 - tty - 7,8 - v^Kn - 9H - 

y°V>-9 — (;V)^;V]T^/} (4 -tKn^^7x^)TtT-h (Methyl (2S)-{[2 

-(6-amino-2-butoxy-8-oxo-7,8-dihydro-9H-purin-9-yl)ethyl]amino}(4-hydroxyphe 

nyOacetate) 

WC14] 
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WfoWlJM(yO (0. 3. g), (2S)-T57(4-tKndr^^/V)g^^( 
0. 34g)&Tf&kWt*VVM0. 56g)^DMSO(5ml)^-C70°C4B#r H 1MLfc o Rfo 
U^^U^MU (200ml) ^?§fi?LThy/^/V^y/^nyK(40m 

bf' 0 mm&mffiHPLcxmmu mmik&w&?})-^mfctvxmc 0 urn. 

045g o 

! H NMR 8 (DMSO) 9.82 (1H, s), 7.09 (2H, d), 6.67 (2H, d), 6.37 (2H, s), 4.36 (1H, 
s), 4.12 (2H, t), 3.74 (2H, t), 3.54 (3H, s), 2.70 (2H, t), 1.63 (2H, quintet), 1.39 (2 
H, sextet), 0.92 (3H, t). 
MS: APCI (+ve): 431 (M+H) c 

[0210] 

t^/V N-[2-(6-T^/-2-^h=¥^-8-^-dry-7,8-v > tKi3-9H-7 0 y^ 
-9--f/V)^^/V] -N-^/V^U^—h (Methyl N-[2-(6-amino-2-butoxy-8-o 
xo-7,8-dihydro-9H-purin-9-yl)ethyl]-N-methylglycinate) 
Wbl5] 




MMMlJlU(.vi)(D *&$Mm (0. 3gh if/V=t^^tert->^^/V^^/^^^(635 
mg) RTfN,N-l?^y7°tt°/V^/]/T^> (0. 61ml) ©M^I^DMSO (2ml) 
^55°C70#rBlMbfc o /KlOmDSrSlSia^KHCin^ oV>-C4MHCl/ 

X H NMR DMSO-d : 6 9.85 (1H, s); 6.39 (2H, s); 4.14 (2H, t); 3.75 (2H, t); 3.55 (3 

6 

H, s); 3.32 (2H, s); 2.81 (2H, t); 2.23 (3H, s); 1.64 (2H, quintet); 1.38 (2H, sextet); 
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0.92 (3H, t). 

MS: APCI (+ve): 353 (M+H) 
[0211] MMMlO: 

^/V N - [3 - (6 - T^y - 2 - :/Hf- V— 8 - - 7,8 - v?tKn - 9H - ^]) > 
-9-^/V)7°t2tVk] -O- [3- (v^vkT^/) ^ntf/W] -L-^n^— h (Met 
hyl N-[3-(6-amino-2-butoxy-8-oxo-7,8-dihydro-9H-purin-9-yl)propyl]-0-[3-(di 
methylamino)propyl]-L-tyrosinate) 

Mbi6] 




(i) tert-^^7VO- [3- (iWVKT^/) ^ntW] -L-^n^— Mtert-Butyl O 
-[3-(dimethylamino)propyl]-L-tyrosinate) 

^y^ntVKE) -v^TifV-l^-^/k^iy^— h(l. 7ml)^ V)7^;V 
y^y^^(2. 65g), L-^ni/^tert-y^/V^^/v(2g)(DM^KTHF(50ml) 
^^5°CT-CMTLfc 0 10^mt-v ; y^-/^T5/y 0 nyV-/V(l. 2ml)^Px.,H 

JRil. 69 go 

*H NMR 8 (CDC1 ) 7.11 (2H, d), 6.83 (2H, d), 3.99 (2H, t), 3.55 (1H, t), 2.97 (1H, 

3 

dd), 2.77 (1H, dd), 2.44 (2H, t), 1.94 (2H, quintet), 1.44 (9H, s). 

(ii) 9-(3-^n^ey°ntVV) -2-^>^>-8-yh=3f^-9H-^°y^-6-T5^ 
(9-(3-Bromopropyl)-2-butoxy-8-methoxy-9H-purin-6-amine) 

LfCo l|X*16g 0 

'H NMR 8 (CDC1 ) 5.19 (2H, s), 4.28 (2H, J = 6.7 Hz, t), 4.12 (3H, s), 4.09 (2H, J 
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= 9.4 Hz, t), 3.37 (2H, J = 13.3Hz, t), 2.39-2.30 (2H, m), 1.81-1.72 (2H, m), 1.55- 
1.43 (2H, m), 0.96 (3H, J = 11.4 Hz, t). 
[0212] (iii)y^VV N— [3- (6 -T^y- 2 — ^h^fV- 8 —tt-y— 7,8— S^fcKn- 9H- 

y > y^-9-^)y > ntvv]-o-[3-(v ? y^/vT^y)y > ntvv]-L-^i3v/^— h 

(Methyl N-[3-(6-amino-2-butoxy-8-oxo-7,8-dihydro-9H-purin-9-yl)propyl]-0-[3 
-(dimethylamino)propyl]-L-tyrosinate) 

^£fflv>TfS®JUt> lDt*0. 04g o 

! H NMR 6 (CD OD) 7.03 (2H, d), 6.80 (2H, d), 4.27 (2H, t), 3.97 (2H, t), 3.84 (2H 

3 

, t), 3.55 (3H, s), 3.44 (1H, dd), 2.91-2.76 (2H, m), 2.64-2.42 (4H, m), 2.28 (6H, s) 
, 1.98-1.83 (4H, m), 1.73 (2H, quintet), 1.48 (2H, sextet), 0.97 (3H, t). 
MS: APCI (+ve): 544 (M+H) 
[0213] MMMll: 

y ^-;v N- [4 - (6 - T^y - 2 - y>=¥v^ - 8 - - 7,8 - v^tKn - 9H - y°V > 
-9 — i>V)y*^-;V\ -L-T7^-h (Methyl N-[4-(6-amino-2-butoxy-8-oxo-7,8 
-dihydro-9H-purin-9-yl)butyl]-L-alaninate) 

Mbi7] 




(i) 9 - (4 - zfn^y^^v) - 2 - y*Y^y - 8 -y h=¥^ - 9H - y°y -y - 6 - (9 

-(4-Bromobutyl)-2-butoxy-8-methoxy-9H-purin-6-amine) 

*H NMR 8 (DMSO-d ) 6.77 (2H, s), 4.17 (2H, t), 4.05 (3H, s), 3.86 (2H, t), 3.55 (2 

6 

H, t), 1.85-1.69 (6H, m), 1.68-1.60 (2H, m), 1.44-1.34 (2H, m), 0.91 (3H, t). 
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[02 14] (ii) ^/VN - [4 - (6 - - 2 - - - 7,8 - ^fcKn - 9H - ^ 
y^— 9 — f/V) :7^VV] -L-T7-^"b (Methyl N-[4-(6-amino-2-butoxy-8-oxo 
-7 , 8-dihydro-9H-purin-9-yl)butyl]-L-alaninate) 

*H NMR DMSO-d : 8 9.93 (1H, s), 6.59 (1H, s), 6.42 (2H, s), 4.18-4.11 (2H, m), 

6 

3.69-3.61 (5H, m), 3.37-3.28 (1H, m), 2.49-2.40 (2H, m), 1.72-1.58 (4H, m), 1.44- 
1.31 (4H, m), 1.17 (3H, d), 0.92 (3H, t). 
MS: APCI (+ve): 381 (M+H) 
[0215] MM^\12: 

**?/V N-[4-(6-T5y-2-^>^i/-8-^-dry-7,8-v ? fcKti-9H-7 P y^ 
-9-^T/V)^^-/V] -N-^/V^y^— h (Methyl N-[4-(6-amino-2-butoxy-8-o 
xo-7,8-dihydro-9H-purin-9-yl)butyl]-N-methylglycinate) 



'H NMR DMSO-d : 8 9.84 (1H, s), 6.38 (2H, s), 4.14 (2H, t), 3.66 (2H, t), 3.59 (3 

6 

H, s), 3.21 (2H, s), 2.43 (2H, t), 2.21 (3H, s), 1.64 (4H, quintet), 1.43-1.32 (4H, m) 
, 0.92 (3H, t). 

MS: APCI (+ve): 381 (M+H) 
[0216] mMMl3: 

N-[2-(6-T$y-2-7>^>-8-^y-7,8-> ? tKn-9H-y 0 y^-9- 
-f/V)rc^/V]-L— T9=- ^(N-[2-(6-Amino-2-butoxy-8-oxo-7,8-dihydro-9H-puri 



Wbl8] 




NH 
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n-9-yl)ethyl]-L-alanine) 

Mki9] 

NH 2 

o 

'H NMR 8 (DMSO + DC1) 4.36 (2H, t), 4.14-4.05 (2H, m), 3.40-3.25 (2H, m), 1.70 
(2H, quintet), 1.48-1.36 (5H, m), 0.94 (3H, t) 

[0217] 

N-[2-(6-T57-2-7>^>'-8-^y-7 ) 8-v ; tKn-9H-^ 0 y>'-9- 
^;V)=^f-/V\— D— /^y^(N-[2-(6-Amino-2-butoxy-8-oxo-7,8-dihydro-9H-purin 
-9-yl)ethyl]-D-valine) 
Wb20] 




OH 



*H NMR DMSO-d : 8 9.99 (1H, s), 6.45 (2H, s), 4.15 (2H, t), 3.88-3.73 (2H, m), 3 

6 

.05-2.92 (2H, m), 2.83-2.73 (1H, m), 1.91-1.82 (1H, m), 1.63 (2H, quintet), 1.39 ( 
2H, sextet), 0.92 (3H, t), 0.85 (6H, d) 
[0218] MMM15: 

N-[2-(6-T5/-2-7>^>'-8-^y-7,8-v ? tKn-9H-7 0 y^-9- 
rc^/V] — ff}) v / ^(N-[2-(6-Amino-2-butoxy-8-oxo-7,8-dihydro-9H-purin-9 
-yl)ethyl]glycine) 
Wb21] 
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*H NMR 8 (D O + DC1) 4.34 (2H, t), 4.15-4.06 (2H, m), 3.85 (2H, s), 3.40-3.32 (2 

2 

H, m), 1.57 (2H, quintet), 1.22 (2H, sextet), 0.71 (3H, t) 

[0219] 

(2S) -2- {[2- (6-T^y-2-^>d f -iy-8-^-^-y-7,8-v ? tKn-9H-^ 0 y 
V - 9 - m^yk] T%A ^^^^((2S)-2-{[2-(6-Amino-2-butoxy-8-oxo-7,8-di 
hydro-9H-purin-9-yl)ethyl]amino}butanoic acid) 
Mk22] 




o 



*H NMR 5 (CDC1 ) 5.14 (2H, s), 4.28 (2H, t), 4.11 (3H, s), 4.03 (2H, t), 2.85 (2H, t 

3 

), 1.79-1.68 (2H, m), 1.49 (2H, sextet), 1.33 (9H, s), 1.21 (6H, s), 0.96 (3H, t). 

[0220] mmmi7: 

N-[2- (6-T$y-2-y>^>-8-^-dry-7,8-> ? tKn-9H-y 0 y^-9- 
rc^/v] - 2-y^VVT^— ^(N-[2-(6-Amino-2-butoxy-8-oxo-7,8-dihydro-9 
H-purin-9-yl)ethyl]-2-methylalanine) 
Mb23] 




o 
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X H NMR DMSO-d : 5 6.46 (2H, s), 4.11 (2H, t), 3.72-3.65 (2H, m), 2.66-2.59 (2H 

6 

, m), 1.62 (2H, quintet), 1.39 (2H, sextet), 1.02 (6H, s), 0.92 (3H, t) 
[0221] MMM18: 

N-[2- (6-T^7-2-^h^-8-^-dry-7,8-v ? tKn-9H-^ P y^-9- 
yf/U) ^f-;V\ - N - ^/Vjfy ^^(N-[2-(6-Amino-2-butoxy-8-oxo-7 , 8-dihydro-9 
H-purin-9-yl)ethyl]-N-methylglycine) 
Wb24] 




*H NMR DMSO-d : 5 9.87 (1H, s); 6.39 (2H, s); 4.14 (2H, t); 3.75 (2H, t); 3.55 (3 

6 

H, s); 3.32 (2H, s); 2.81 (2H, t); 2.23 (3H, s); 1.64 (2H, quintet); 1.38 (2H, sextet); 
0.92 (3H, t) 

[0222] 1 9 : fchTLR71^— Tv±4 

fchTLR7^7t^^hTLR7(D^^^K*5j:t^V^— 7°^^K(NF-kB-SE 
AP)^^^^X^tLfcHEK293*fflJ3a^DMEMlg±fe(lO%FBS, 1%NEAA, 10 
ug/mL blastocidin S HCU lOOug/mL Zeocin) t^iSL, 96 well plate^90 ix 1 
/well-eSabfc (hTLR7/seap-293 : 20000f|S|/wem rTLR7/seap-293 : 25000{@/wel 
Do 

WM^^H (DMSO stock$t2 n l^j§iffi200 n 1^100{§;f«Lfct><D) £:96 well p 
late^MLfcM ^ ^10 n l/weirC»Lfc (H-liS ; InM- 10 n M, <&Jt3) 0 

P)£r* 50 n 1/wellT O^Pbrto ^n^QlO^m^s ®£f?iH$(4NNaOH)£r 

50 u 1/well-f ogfebnu BmRfo&WitlsfCo :?V— h±icb^y— /WV^ttL 
, -^^C27V-hy-^-^T®3feS^S'J^bfc(405nm) o 
[0223] m 1 \0&\\&m<D thTLR7M^tt (EC50) ^i~„ 
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mil 





EC 5 O (nM) 


mmmi 


2 8 9. 9 




8 8 0. 8 




17 10. 5 
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[i] 



[2] 



=£(1): 



NH 2 




(1) 



C0 2 R" 



^#(Dl^V>L3fli<D^l/^« N ^tJ|C^\ SfeHiE^x SO, SO , i3/Vtfz=.;vm 

2 

Xte, MtJJlC^ «JtlJ§C^\ SO , NR 6 (R 6 ^7K*J^^^c«T/V=3r/«^i- 0 ), 

2 



tfmm*. SO , NR b (R e fi7K^^^cf^*mi~6(DT/^ 

2 
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firry— ^M^^^rnry- /^mn, /Nn^vjgu\ ^^mi~6<D 
mxm^nx^^xhx^^ym^hm^xmn^ti^iji^mmcommmxw: 

;V^;V^;V7^(^;V^ ^3^#c2~6<DT/V^/l^h¥^S. ixKf^:2~6(£>77Hr^ 
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tE(j)~(D ^cfE*!c$tbf'lx^i2(D^^-e^m$tb-cv^T^J:v^) , 6~ioM»Ty 

-/H, 6~10M<^Ty— 6~10M<^Ty— 6~10M 
(DTP— /v^/v^^/v^i/S, 6~l0M<^Ty— 6—10M 

(DTy— /VJWsJwI^ 6~10M<^Ty— /^;l/7^;H, 5~10M^^^^Ty 
— 5~10M»^^nry— ;vt^^S> 5— lOM^^^nry— /V^/V/K^/V 
3£ N 5~10M^>^^t I Ty— /Kfr/VzK^vM-drv^ S^lOMtf^^TU— /W;^ 
i/#/k/Jwv^ , 5 ~ 1 OM ©^rn/y -;wv*^;vStL< f3 5 ~ 1 OM <d^"t n 
TV—A>W7>(~A>mz*lb<?>&^ TIE (g) ~ (i) fcfBifetbfclXtt 

oi/^n7;V3^S, 3~8lo^n7;i^;V'*;V'#-;H, 3~8i©^o7;> 
ft^n^gCiftbog^ iiLT, TIE(d)~(f) m|B«*tb^:lXH:«Jlc©iB 
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Lt\ TIE (g) - (i) ^fB«c$nfclX«mm»MmS-eg#$tLTV >T*> £V ^ , X 

ib G) ~ (i) izmM£fttz.ixfe2<Dm&&-en&£tix\ ; 
gmry-/vs^:D ? gm^tiTy-/vs«, «r© (g) ~ G) 
^aix«mm^em*-e^m$tbr*5«9 : 

/V^-^-S. ^^^C2~6COT/V^r/V^7/V^^/VS. ^^#C2~6COT/V^r/V^7/V^^ 
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j) ~ (i) Kmm^titcix^2(Dmm^m^thx\ ^xhx\ ^ ; 

^$^lX^2(Dg^S-eg^tL-CV J; l ^ : 

^ ^^^3~6<D77Hr^/V#/l^}wV^ ^^^3~6cDT/V^^/V^v'^7/V# 
—/VS. ^^#C2~6(DT/V^r^/V^/V*^/VS, ^?^#C2~6(DT/V^^/V^/V7^ 

^/H, ^5lt#c2~6<DT/v^/v#/v^~/v3£, mmWc.2—Q(DT;v^^;v^xy 
—/v^ ^1— ^L<{iM^lX5i2(D^^#:l~6(DT/^^-/^^-e^^tb-cv^T^ 
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UM^tiX^XhX^); 

(k)6~10M<^Ty— /VS, 6~10M^»TU— /ViJ/Vi$zz.A>^ 6~10MC0TU— ;V 
^^vOfr/Vtf^/l^ 6~10M<7)Ty— 6~10M<^Ty— )V7Jvy 

^z=./v^ s^ioMtf^^Ty— s^ioMtf^^nry— /v^, 5 
5~ioM^^^Ty— /v;vk7^/vS, 

^ixn2<D^m^i^6<DT^7PmxmM^thx\^xh^^^^4^^R 

xim — b< 1 X it2(D^mWc i ~ 6©r/^/vs-eti§ tvcv ^Xt> £ V \* 

(1) T$/S, ^/W^^/VSJd J;^/K7 T ^f/i^<^2{iltf>g^S^V ^oUt* 
oT, ^UK^^cI, l~2j|i|<D^llljB\ 0— 0~lj|S|(Dgfcjt 

/Kn^^ ^7/V#dr^7V^ N |S^^2~6(DT/l^:^#/l^-/l^ ^*#[1~6 
CDT/U3c/V^/Vfr=./Vm, m—hl^<feHt£%lXfe2<Dfcm^i:l~6CDT/U3c/VmX 

m^tixi^xh^^r^/m. m—hv<temtez>ixfe2(Di%m^i~6<DT/v3c/i' 

Wa—Q<DT;v^;vmxmM^Ux\ ^xh £v wv^r^/^S-eS^tvTv >-cb <£ 

V\); 
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^/V N - [2 - (6 - T^y - 2 - :/Hf~>- 7,8 - v^tKn - 8 - Hr^-y - 9H - :/<J ^ 
- ^;V\ tnysis ; 

/^VV (2S)-2-{[2-(6-T57-2-^>drv/-8-^y-7,8-v ? tKti-9 
H — ^ — 9 — i /V) =£-=f-;V\ } ~f$J^/ ; 
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y^/V N-[2-(6-T5/-2-^>^i/-8-^y-7,8-v ; tKi3-9H-7 0 y^ 

- 9 - 4 7V) rc^/v] - L - Ty^— V ; 

- 9 — f ;V) rc^/v] - b ; 

^/V N-[2-(6-T^y-2-y>^-8-^y-7 ) 8-> ? tKi3-9H-y°!Jy 

- 9-^/V)^^/W]-D— ^y^— h; 

SW/V N - [2 - (6 - - 2 - y>dr^ - 8 - - 7,8 - v^Kn - 9H - y°y 
y - 9 - ^T/V) ^^-/V~\ - L - T^/ ^/V^r— h ; 

N 2 -[2-(6-T^y-2-y>^>'-8-^-dry-7 ) 8-v ? tKn-9H-y 0 y^-9- 
^/V) ^/k] - L - y x?l/^?-;V3L7Sr/V ; 

y^/V (2S)-{[2-(6-T5y-2-y>^-8-^-dry-7,8-v ? tKti-9H- 

y°y y - 9 -y ;v) ^/v] r^y } (4 - tKn^y y ^/v) T±T— h ; 

y^vv N-[2-(6-r^y-2-y>^y-8-^-^-y-7,8-v ? tKn-9H-y°y^ 

- 9-^/v) ^/v] -N-yyM-y/yy^— h ; 

y^/v N-[3-(6-T^y-2-y>^y-8-^y-7 ) 8-v ? tK^-9H-y 0 y^ 

-9-^/V)^t2tW] - O- [3- (i/y^/VT^y) ^ntW] -L-^n^— h; 

y^/v N-[4-(6-T^y-2-y>^y-8-^-^ry-7,8-v ; tKi3-9H-y 0 yy 

- 9 y^/V] - L - 77^- h ; 

y ^/V N- [4 - (6 - T^y - 2 - y>=¥iX - 8 - ^-^y - 7,8 - v'tKn - 9H - yy y 

-9— yvv)y^viyj -N-y^vyyyy^— h; 

N-[2-(6-y$y-2-y>^y-8-^y-7,8-v ? t:Kn-9H-y°yy-9- 

y/V) rc^/v] -L-77^; 

N-[2-(6-T5y-2-y>^>-8-^y-7,8-v ? tKn-9H-y°yy-9- 
y/V) rc^/V] - D - sVJ y ; 

N-[2-(6-T^y-2-y>^ry-8-^-df-y-7,8-v ? tKn-9H-y°y^-9- 
y/k)^/v]-^y^ ; 

(2s) - 2 -{ [2 - (6 - r^y - 2 - y>^y- 8 - tty - 1, 8 - v'tKo - 9H - yy 
y - 9 — f /v) ^/iyj r^y } 7^yi ; 
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N-[2-(6-T5/-2-7>^>--8-^-dry-7 ) 8-v ? tKn-9H-7 0 y^-9- 
4;V) rc^vV] - 2 -^^-/VT9— is ; 

N-[2-(6-T$y-2-7>^>-8-^-dry-7,8-> ? tKn-9H-y 0 y^-9- 
[11] ff ^l—lOOV^^^ClE^OT^Wb^, *fdfi^r(D^_hf^$tb§ 
[12] f*^ill~10(Z)V>-r^^-fB«(DTT ; ^Wb^, *fctt^©3iS¥±fF^£*b5 

[13] mMmi—io(D\^irti^Kmm.(DT'r^>^m, ^.tcn^com^±w^ri^ 
[14] m^i~io<D\^tii)^z.uM<DT^^>\k&m, &t\tt<Dm¥±w&£tiz> 

[15] ft^iIl~lO(DV>-f ^^-IB^T^Wb^, £fcte^<D^_LfF^£*-t5 
^#^I^^bT^#i-§B^a, COPD, 7W^-ttM, TWV^ttM 

rhtr-tfefej»^, as, B^ijif^ csHf ^ hiv, hpv, mmmt&mxtej&m 

[16] «^iIl-10(DV>-r^^-fB«^T^Wb^, ^c«-?:<D^_hfF^$^ 
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